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IN THE CLAIMS : 

Please amend claims 1, 9, 14-21, and 35, and add new claims 36-39 as follows: 

1 . (Currently Amended) A method for forfning a low resistivity titanium silicide layer on a 
surface of a at least one previously doped region of a silicon semiconductor substrate, said 
method comprising the steps of: 

depositing a titanium layer on the surface of the doped region of the silicon 
semiconductor substrate, the doped region being having been previously doped to form an n-type 
or p-type source or drain region; 

performing a rapid thermar annealing of the silicon semiconductor substrate coated with 
the titanium layer in order to form titanium silicide: and 

before the step of performing the rapid thermal ailhealing, introducing an effective 
amount of a metallic element at least at the interface between the titanium layer and the doped 
region of the silicon semiconductor substrate , the metallic element being chosen from the group 
consisting of indium, gallium, tin, and lead, 

wherein the rapid thermal axmealiiig step anneals the titanium layer with the introduced 
metallic element so that the introduced metallic eleftient so as to p r omote promotes titanium 
silicide transformation from C49 phase to C54 phase during a subsequ e nt the rapid thermal 
annealing , tli c metallic c l e m e nt being chos e n f r om tli c group consisting of indium, gallium, tin, 
and lead; and 

after tli c inti ' oducing step, pcrfoniiing a f apid'tKci ' ni"d^ a^^ of tlie silicon 
s e miconductor subst r ate to form titanium silicid e. 

2. (Original) The method as defined in claim 1^ wherein the metallic element is chosen 
from the group consisting of indium and gallium. 

3. (Original) The method as defmed in cMim l^w^ elemerit is indium. 

4. (Original) The method as defined in claim 1, wherein the effective amount of the 
metallic element is 1 x 1 0*^ to 5 x 1 0^"* atonis/cm^. 



5. (Original) The method as defined in claim 1, wherein the effective amount of the 
metallic element is 5x10^^0 5x10^"^ atoms/cml ' 

6. (Original) The method as defined in claim 1, wherein the effective amount of the 
metallic element is 5x10^^0 3x10'"^ atoms/cm^ 

7. (Previously Presented) The method as defined in claim 1 , wherein the introducing step 
includes the sub-step of depositing the effective amount of the metallic element on the surface of 
the doped region of the silicon semiconductor substrate. 

8. (Previously Presented) The method as defined in claim 1 , wherein the introducing step 
includes the sub-step of implanting the effective amount of the metallic element into the doped 
region of the silicon semiconductor substrate. 

9. (Currently Amended) The method as defined in claim 8, 

wherein the implanting sub-step is performed before the depositing step , and 

the implanted metallic element is not thermally annealed before the depositing step . 

10. (Original) The method as defined in claim 8, wherein in the implanting sub-step, the 
metallic element is implanted into the silicon semiconductor substrate to a depth of 5 to 25 nm. 

1 1 . (Original) The method as defined in claim 8, wherein in the implanting sub-step, the 
metallic element is implanted into the silicon semiconductor substrate to a depth of 8 to 20 nm. 

1 2 . (Original) The method as defined in claim" 8^ wherein in the implanting sub-step, the 
implantation energy is 5 to 30 keV. 

13. (Original) The method as defined in claim 8, wherein in the implanting sub-step, the 
implantation energy is approximately 25 keV. 
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14. (Currently Amended) The method as defined in claim 1, 

wherein the introducing step is performed before the depositing step , and 

the introduced metallic element is not thermally annealed before the depositing step. 



15. (Currently Amended) A method for fabricating a semiconductor device, said method 
comprising the steps of: 

doping at least one region of a silicon semiconductor substrate with a first metallic 
element to form an n-tvpe or p-tvpe source or drain region: and 

after the doping step, forming a low resistivity titanium silicide layer on the surface of the 
at least one doped region of the silicon semiconductor substrate, 
the forming step including the sub-steps of: 

depositing a titanium layer on the surface of the at least one n-typc or 
p-typc doped region of a the silicon semiconductor substrate; 

performing a rapid thermal annealing of the silicon semiconductor 
substrate coated with the titanium layer in order to form titanium silicide: and 

before the sub-step of performing the rapid thermal annealing, introducing 
an effective amount of a second metallic elenient at least at the interface between 
the titanium layer and the at least one doped region of the silicon semiconductor 
substrate , the second metallic element being chosen from the group consisting of 
indium, gallium, tin^ ^d lead. 

wherein the rapid theYnlefl aM sub-step anneals the titanium layer 
with the second meMlic elem^rif so that"the"sec5nd inetallic element so^^ 
promot e proniotes" titaniunTsiiicide msfdrmation from C49 phase to C54 phase 
during a subsequ e nt tfie rapid themial aimealing , the metallic element being 
chosen fi - om tli e group consisting of indium, gallium, tin, and lead; and 

aft e r the introducing step, p er fomiing a r apid tliermal ann e aling of tli c 
silicon semiconductor substrate to fomi a low r esistivity titaiaiimi silicide lay er. 
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1 6. (Currently Amended) The method as defined in claim 15, wherein the second metallic 
element is chosen from the group consisting of indium and gallium. 

17. (Currently Amended) The method as defined in claim 15, wherein the effective amount 
of the second metallic element is 1 x 1 0^^ to 5 x 1 0'"* atoms/cml 

18. (Currently Amended) The method as defined in claim 15, wherein the introducing stq? 
includ e s th e sub-step of includes depositing the effective amount of the second metallic element 
on the surface of the at least one doped region of the silicon semiconductor substrate. 

19. (Currently Amended) The method as defined in claim 15, wherein the introducing step 
includes the sub-step of includes implanting the effective amount of the second metallic element 
into the at least one doped region of the silicon semiconductor substrate. 

20. (Currently Amended) The method as defined in claim 19, wherein in the implanting of 
the introducing sub-step, the second metallic element is implanted into the silicon semiconductor 
substrate to a depth of 5 to 25 nm. 

21 . (Currently Amended) The method as defined in claim 19, wherein in the implanting of 
the introducing sub-step, the implantation energy is 5 to 30 keV. 

22-29. (Canceled) ^ . - - ^ . . 

30. (Previously Presented) The method as defined in claim 1 , wherein the doped region is an 
n-type region. " ^ ' " ; 

3 1 . (Previously Presented) The method as defined in claim 1 , wherein the doped region is 
doped with arsenic. 



32. (Previously Presented) The method as defined in claim 1, wherein the metallic element is 
chosen from the group consisting of gallium, tin, and lead. 

33. (Previously Presented) The method as defined in claim 15, wherein the at least one 
doped region includes at least one n-type source or drain region. 

34. (Previously Presented) The method as defined in claim 15, wherein the at least one 
doped region includes at least one region doped with arsenic. 

35. (Currently Amended) A method for forming a low resistivity titanium silicide layer on a 
surface of a silicon semiconductor substrate, said method comprising the steps of 

depositing a titanium layer on the surface of the silicon semiconductor substrate; 

introducing an effective amount of a metallic element at least at the interface between the 
titanium layer and the silicon semiconductor substrate so as to promot e titanium silicide 
ti - aiisfomiation from C4 9 phas e to C54 phase dui - ing a subsequent rapid tlicrmal annealing , the 
metallic element being chosen from the group consisting of indium, gallium, tin, and lead; and 

after the depositing and introducing step steps , performing a single rapid thermal 
annealing of the silicon semiconductor substrate coated with the deposited titanium laver so as to 
form C54 phase titanium silicide from the deposited titanium layer , 

wherein the single rapid thermal annealing anneals the titanium layer with the introduced 
metallic element so that the introduced ihetallic element p r omoting promotes titanium silicide 
transformation from C49 phase to C54 phase during the single rapid thermal aimealing. 

36. (New) The method as defined in claim 8, 

wherein the implanting sub-step is performed after the depositing step, and 

the deposited titanium layer is not thermally annealed before the implanting sub-step. 
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37. (New) The method as defined in claim 19, 

wherein the implanting of the introducing sub-step is performed after the depositing sub- 
step, and 

the deposited titanium layer is not thermally annealed before the introducing sub-step. 

38. (New) The method as defined in claim 19, 

wherein the implanting of the introducing sub-step is performed before the depositing 
sub-step, and 

the second metallic element is not thermally aimealed before the depositing sub-step. 

39. (New) The method as defined in claim 15, wherein the second metallic element that 
promotes titanium silicide transformation fi-om C49 phase to C54 phase during the rapid thermal 
annealing is different than the first metallic element used in the doping step to form the n-type or 
p-type source or drain region. 



